Aim: We sought to examine strength of primary care service delivery as measured by selected process indicators by general practitioners from 31 European countries plus Australia, Canada, and New Zealand. We explored the relation between strength of service delivery and healthcare expenditures. Background: The strength of a country's primary care is determined by the degree of development of a combination of core primary care dimensions in the context of its healthcare system. This study analyses the strength of service delivery in primary care as measured through process indicators in 31 European countries plus Australia, New Zealand, and Canada. Methods: A comparative cross-sectional study design was applied using the QUALICOPC GP database. Data on the strength of primary healthcare were collected using a standardized GP questionnaire, which included 60 questions divided into 10 dimensions related to process, structure, and outcomes. A total of 6734 general practitioners participated. Data on healthcare expenditure were obtained from World Bank statistics. We conducted a correlation analysis to analyse the relationship between strength and healthcare expenditures. Findings: Our findings show that the strength of service delivery parameters is less than optimal in some countries, and there are substantial variations among countries. Continuity and comprehensiveness of care are significantly positively related to national healthcare expenditures; however, coordination of care is not.
Introduction
Primary care (PC) is established as the foundation for the population's healthcare in a large part of the world. PC provides a consistent point of care over the long term, tailoring, and coordinating care for those with multiple healthcare needs and supporting patients in self-education and selfmanagement (Organisation for Economic Cooperation and Development (OECD), 2014). Because the majority of chronically ill patients receive the bulk of their care through PC, coordination of care across the primary, secondary, and tertiary levels is of critical importance (Anderson et al., 2003) . PC can be conceived of as a subsystem of the overall healthcare system, with a special focus on facilitating access to and utilization of coordinated services for the benefit of a population's health (Kringos et al., 2015: 33) . Although the World Health Organization (WHO, 1978) recommended rethinking care-delivery models by improving and strengthening the role of PC, there are still significant differences among them, ranging from the structure to the processes and outcomes of care.
The strength of a country's PC system is determined by the degree of development of a combination of core PC dimensions in the context of its healthcare system (Kringos et al., 2010: 2) . There is no universal recipe for creating and developing a strong PC system.
According to an extensive literature review, Kringos et al. (2010) recognize the lack of detail in documents that constitute a strong and effective PC system. They also highlight that little attention has been paid to systematic PC development. Although strengthening healthcare systems has been at the centre of activities in many countries for more than a decade (Boerma and Dubois, 2006) , there are only a few holistic and overall ratings or tools that allow a comparison of PC systems in terms of service delivery (Detollenaere et al., 2017) .
Based on the results of a systematic review (Kringos et al., 2015) , PC has been unravelled into essential ingredients, called dimensions, which have been ordered into three groups: those related to the structure, the process, and the outcome of care, respectively. The structure dimension refers to the basic conditions that enable good functioning of PC, consisting of relevant policies and regulations as well as the availability of financial, human, and material resources. The process of PC includes dimensions relevant to the services that are delivered (access, continuity, coordination, and comprehensiveness). A core outcome is improved health of the population, but efficiency and equity are also considered as such (Kringos et al., 2015: 33) .
A WHO resolution adopted few years ago (A62/8) urges member states to strengthen their healthcare systems through the values and principles of primary health (WHO, 2009) . Considering the specifics of a country's PC systems, potential improvements rely on the alignment of the various elements of PC systems (ie, healthcare expenditure systems), the health workforce, technologies and the information system, leadership and governance, and service delivery, which special attention is paid to in this study.
This study examines the relationship between the strength of PC service delivery and healthcare expenditure in each country. Our analysis seeks to answer the following questions: to what extent does the strength of PC process service delivery and available healthcare resources vary among countries? Does a country's position on an overall healthcare expenditure dimension reflect its performance on the strength of PC service delivery? Can countries be meaningfully grouped based on their levels of healthcare expenditure and strength of PC processes?
Methods

Setting
A comparative cross-sectional study design was applied using the Quality and Costs of Primary Care in Europe (QUALICOPC) GP database. The QUALICOPC project was a set of four surveys designed to collect information about the practice setting, services provided, patient values, and patient experience. Our study presents the results for GPs. Details about the study protocol and questionnaire development have been published elsewhere (Schäfer et al., 2011; .
The QUALICOPC study was conducted among GPs and patients in 31 European countries (the EU-27 except France, plus Macedonia, Iceland, Norway, Switzerland, and Turkey) and three non-European countries (Australia, Canada, and New Zealand). Data collection took place from October 2011 to December 2013. QUALICOPC was a European Commission-funded project under the Seventh Framework Programme.
Participants
In each country, a nationally representative sample of GPs and patients completed standardized questionnaires. In Turkey, Spain, Belgium, and Canada, larger samples were taken in order to make comparisons between regions (Wong et al., 2015) . The actual number of GPs approached varied between countries. The sampling characteristics and response rates of QUALICOPC GPs studied by country are detailed in Table 1. The final sample included 6734 GPs from 34 different countries. The average response rate was 32.6% and ranged from 2% in Canada to 83% in Malta (Table 1) .
Questionnaire, indicators, and scales
Data on the strength of PC were collected using a standardized GP questionnaire, which included 60 questions divided into 10 dimensions related to process (access, continuity, coordination, comprehensiveness), structure (governance, economic conditions, and workforce development), and outcomes (eg, correlation between PC system strength, and healthcare expenditure), which together illustrate the framework for assessing the strength of a particular national PC system. The GP questionnaire was completed either on paper or electronically (online or using a tablet computer). Trained research units in each participating country were in charge of coordinating the data collection. a Sampling procedures codes: A = (almost) entire GP population; B = random national sample (stratified or not); C = random sample in preselected regions; D = mixed procedure (random procedure plus selected GPs); E = 'opportunity sampling'/volunteers.
In our study, we selected 13 questions from the GP questionnaire that are intended to summarize the strength of PC process service delivery in terms of the following three dimensions: continuity, coordination, and comprehensiveness of care. The three process dimensions were measured through composites/scales, in which multilevel analyses are used to construct scale scores. In this methodology, scale items are used as the lower level of the model and nested for the individual that provided the answers to the questions. The residuals of each level are used to construct scale scores at different levels (patient, GP, and country) (Leyland and Groenewegen, 2003; Kringos et al., 2010) .
Because indicators on service delivery have different metrics (ranges), they were expressed as z-scores. Their composites were calculated as a sum of z-scored indicators. We analyzed an individual indicator in the sense of a positive or negative assessment by GPs. In doing so, we took into account the appertaining value interval and the average value calculated. As an example, the indicator 'mr1' was defined with an interval of 0-1, and its average value was 0.892. The threshold value for determining the positive/negative orientation of the assessment is found at the mean of the interval, which in this particular case is 0.5. This means that, on average, GPs assessed the indicator positively (mr1 average value was 0.892). This method was used to evaluate all 13 indicators. A negative orientation of a country's composite score indicates a below-average position, whereas a positive orientation points to an above-average position. The service delivery indicators used in the analysis and divided into the three dimensions are shown in Table 2 .
In order to examine the relationship between the country strength of PC process service delivery and healthcare expenditures, we selected the World Bank indicator on country healthcare expenditure per capita purchasing power parity (PPP). The data are for 2012, or for the period in which the QUALICOPC study was carried out (The World Bank, 2015) .
Statistical analysis
Descriptive statistics were used to analyse sampling characteristics, selected indicators, and composites. Pearson's correlation coefficients were used to evaluate the relationships between process indicators and healthcare expenditures. For interpreting the correlation, we defined the following: < 0.20 = very low, 0.20-0.40 = low, 0.40-0.60 = moderate, 0.60-0.80 = high, and 0.80-1.00 = very high. The confidence level was set at P ⩽ 0.05. Analyses were conducted using IBM SPSS Statistics for Windows (version 22; SPSS Inc., Chicago, IL, USA).
The average ranks were calculated as follows: countries were first ranked by the value of an individual indicator and then numbered consecutively (1 represented the best position in the context of an individual indicator). If more than one country had the same indicator value, they received the same rank. Then, based on this classification, we calculated an average, on the basis of which we once again re-ordered the countries. This final calculation was defined as the average rank value.
Results
Service delivery assessment Table 3 shows the results of GPs' evaluation scores on the strength of PC process service delivery indicators and composites by country.
Eight indicators had a positive assessment and five indicators had a negative valuation. Continuity of care is perceived as the most important dimension regarding the strength of PC process service delivery; however, GPs recognize certain drawbacks in the coordination and comprehensiveness of care settings. Medical technical procedures, preventive care, and health promotion are activities that vary between countries. Coordination of care was identified as the weakest part of the strength in national PC systems. The results (Table 3) show that there are variations in the service delivery among countries both in terms of individual indicators as well as in terms of dimensions.
Continuity of care
Considering average rank values for continuity of care, New Zealand, England, and Germany have the highest continuity of care in the view of their GPs. Australia is in fourth place together with Switzerland and the Netherlands (all three have an average value of 11), and Czech Republic shares fifth place with Denmark and Norway (all three have an average value of 14). Taking into account composite continuity of care, Turkey, Greece, Malta, Cyprus, and Slovakia are the bottom five countries, where continuity of care lags far behind continuity in other countries (all below −1.5; Table 3 ).
Coordination of care
The average rank value for the coordination of care dimension is the highest in the Netherlands, Finland, Iceland, Greece, and England. From a comparative perspective, the lowest status for continuity of care was found in Germany, Denmark, Hungary, the Czech Republic, Luxembourg, and Portugal. New Zealand (with an average rank value of 14) was in sixth place, Canada, Slovenia, and Poland (all three have an average rank value of 15) shared seventh place, and Australia, Slovakia, and Switzerland (all three have an average rank value of 22) shared 13th place. According to the composite scores, Finland, Lithuania, Iceland, the Netherlands, England, and Sweden are the top countries (all above 1). Overall, 19 countries scored below average, including Germany, Denmark, Estonia, Italy, Luxembourg, and Hungary (see Table 3 ).
Comprehensiveness of care
In general, health promotion proved to be the weakest part of the comprehensiveness aspect because all 34 countries had negative assessment scores (ie, below the midpoint of the scale). However, health promotion is relatively best arranged in England, Germany, Slovenia, Greece, and Austria, whereas GPs in Malta, Italy, Denmark, Poland, and Finland do not make use of health promotion to a great extent. The composite score perspective shows that comprehensiveness of care is arranged well in New Zealand, Sweden, England, Norway, and the Netherlands (all above 2.5), whereas Cyprus (below −4) was in last place. Regarding average rank, Australia (an average rank value of 13; seventh place), and Canada (an average rank value of 14; eighth place) ranked among the top 10 countries (see Table 3 ).
Healthcare expenditure and strength of PC process service delivery On average, the countries analyzed registered $3116 in healthcare expenditures per capita (PPP) with a wide range: there are countries that spend less than one-third of the average (Macedonia, Romania, and Turkey) and others that spend almost twice the average (Luxemburg and Norway) (Table 4) .
There is a significant relationship between country healthcare expenditure and the strength of PC process service delivery (Table 5) .
Total healthcare expenditure per capita in PPP in 2012 significantly correlated with composite continuity and comprehensiveness of care, but not with coordination of care ( Table 4 ). The positive correlation is more evident on plots with total healthcare expenditure per capita in PPP. The majority of countries can be found in either the bottom left or upper right quadrants, indicating that countries with higher total healthcare expenditures per capita in PPP also tend to have a higher continuity and comprehensiveness of care ( Figure 1 ).
Discussion
Our study showed that there were considerable variations in PC service delivery and in healthcare expenditures across the countries studied. Continuity and comprehensiveness of care -as the elements of PC process -proved to be significantly linked to healthcare expenditure settings, whereas coordination of care did not.
The results of our study showed that PC systems in the studied countries differ according to the strength of PC process service delivery. The countries outside Europe (Australia, Canada, and New Zealand) perform better in terms of strength of PC process service delivery than those in Europe (Table 3 ). The strength of PC process service delivery situation is quite diverse in European countries. GPs outside Europe perceived the coordination of care as the weakest and most problematic area. PC systems in Cyprus, Malta, Slovakia, and Turkey appeared to be 'weak' because they obtained repetitive negative composite scores in all three 'process service delivery' areas (continuity, coordination, and comprehensiveness). Considering the sum of average ranks for all three process service delivery dimensions observed (fewer points means a better ranking), the best overall PC process service delivery in Europe is observed in England (the sum of the average rank values is 21) and the Netherlands (the sum of the average rank values is 25), whereas among non-European countries the best overall PC process service delivery is shown by New Zealand, which took second place (the sum of the average rank values is 23 points). Canada (the sum of the average rank values is 43) ranked ninth, and Australia shared 12th with Iceland, scoring the sum of the average rank values of 46. The result may be due to successful reforms in Australia, England, and the Netherlands, and policies that promote quality at the primary level (Willcox et al., 2011; Nicholson et al., 2012) .
The challenge of comparing the process service delivery of PC systems and healthcare expenditures is tricky. However, the results of our study showed that total healthcare expenditure per capita in PPP correlated significantly with two PC process service delivery dimensions: comprehensiveness and continuity of care. Pelone et al. (2013) showed that investments in economic conditions were very important in order to achieve an efficient structure-process balance in efficiency, which in turn affects the strength of PC process service delivery. This was also proved in our study.
We consider that the coordination of care relates most strongly to planners of PC and the opportunities offered by health managers in the local community. Factors, that among others, may influence the coordination of care, are awareness of relational coordination by organizational leaders, shared goals, frequency and timeliness of communication, transfer of information, negotiation of responsibilities, and problem solving communication (Schultz et al., 2013; Rundall et al., 2016; Van Houdt et al., 2014) . On the other hand, medical equipment, technical medical procedures, preventive care, and health promotion activities are related to the amount of healthcare expenditures. The results obtained show that four comprehensiveness items are significantly related to healthcare expenditure; the only exception is health promotion activities. The strongest correlation is demonstrated for medical technical procedures and preventive care (0.677).
Correlations between the strength of PC process service delivery and healthcare expenditure indicator have shown that the strength of PC systems is importantly linked to health expenditure level. However, the continuity aspect of PC proved to be significantly related to health expenditure level and comprehensiveness of care, whereas coordination did not show any significant link to financial resources. The strongest relation proved to exist between health expenditure level and comprehensiveness of care.
Correlations between strength of PC process service delivery parameters and healthcare expenditure at the level of individual countries are rather complex. Luxembourg, for example, has the highest healthcare expenditure per capita in PPP, but its GPs evaluated continuity of care as average and comprehensiveness of care notably below average. Norway, Switzerland, and the Netherlands also have a high level of healthcare expenditure per capita in PPP and a high level of continuity and comprehensiveness of care. On the other hand, Macedonia, Turkey, Romania, Bulgaria, and Latvia have the lowest healthcare expenditure per capita in PPP, and their GPs frequently reported problematic strength indicators. Turkish GPs evaluated continuity and comprehensiveness of care with the most negative scores. Because we carried out the research during the economic crisis in Europe, this might have influenced the results. The classification of specific countries according to strength and financial indicators may partly be a consequence of the crisis. Countries that are frequently found scoring very low are mentioned in other articles as ones with substantial problems in the healthcare sector as a consequence of the economic crisis (Golinowska et al., 2006; Catalano, 2009; Notara et al., 2010; Karanikolos et al., 2013; Kentikelenis et al., 2014) .
The results of our study also showed that, in general, countries with a better financial position are stronger in PC process service delivery. Looking at continuity/comprehensiveness and healthcare expenditure positions, some country patterns can be recognized. We found that PC systems outside Europe (Australia, Canada, and New Zealand) tend to be most similar to PC systems in England, Denmark, Germany, Ireland, and Sweden. Norway, Switzerland, and the Netherlands can be identified as the countries with strongest PC process service delivery. On the other hand, countries with the weakest PC service delivery do show substantial variability.
This study is consistent with the results of the study conducted by in Europe on 2010 data. They found that strong PC systems are linked to better population health but also to higher health spending. On the other hand, although these authors found that cost growth is smoother in countries with more comprehensive PC , we found that the coordination dimension is an exception that is not correlated with healthcare expenditure.
Economic efficiency should not be the primary goal of any healthcare system and the findings of present study confirm the findings by Kringos et al. (2013) , that strong PC systems in Europe are linked to better population health but also to higher health spending.
Conclusions
The results of our study provide a picture of the strength of PC process service delivery in relation to healthcare expenditure per capita in PPP in Europe, Australia, New Zealand, and Canada. We determined that the variation in selected strength indicators among European countries was high, and that some countries were more likely to consistently appear at the top or bottom of the scale. We can confirm that healthcare expenditure is significantly linked to the strength of PC process service delivery. However, the continuity and comprehensiveness dimensions proved to be markedly correlated with healthcare expenditure, but not with the coordination dimension.
The strength of this study lies in its comparative character. The results are based on a pragmatic study design that reflects the presentation and daily management of patients in general practice from a comparative perspective. On the other hand, a limitation of the study is that it compares only the composite indicators of the strength of PC process service delivery and general health expenditure shares. Furthermore, practice activities and characteristics were self-reported by GPs; they are subjective and could therefore be inaccurate; they could be under-or over-reported. The limitations of this study are also related to the fact that the analysis is based only on GPs' responses. Taking into account the entire sample, GPs had the most uniform opinion on the parameters 'treatment and follow-up' (14.7%, standard deviation in %) and 'collaboration with other providers' (15.2%). Their answers were very dispersed for 'skill mix' (95.5%) and 'health promotion' (85.6%). We are aware that individual characteristics of physicians and their clinics have a significant impact on the variability of strength indicators. Therefore we are preparing an additional analysis in which we will assess the impact of the share of individual characteristics.
